In most cases the major components are Mg+ and Fe+ with lesser + + + + + + quantities of Na , Al , K , Ca , Cr , Si and other metals (1, 2, 3, 4) . Normally a layer of these constituents is observed near 95 km with a 3-5 km half width. Since metallic ions are atomic, they have long lifetimes and can be acted on by external forces such as those generated by wind shears in the presence of the terrestrial magneti'c field (5) . At midlatitudes this can result in additional layers of enhanced metal ions having extremely narrow half width (1/2 to 2 km) and located between 105 and 130 km at the wind shear levels.
When these layers are observed by ground based ionosondes, they are termed sporadic E (E ). s
The enhancement of metal ion density during meteor showers is primary evidence for their extraterrestrial origin (1). In addition, Junge et al (6) have argued that constituents such as sodium could not diffuse from the 2 Earth's lower atmosphere to 100 km in a reasonable time.
Comparisons of metal ion relative abundances with neutral species in Earth crust samples and chondrites have shown closer agreement with chondritic relative abundances even though such comparisons disregarded ion and neutral transport processes and ion-neutral chemistry in the atmosphere (7).
The present results were obtained from a rocket-borne ion mass spectrometer, similar to that discussed previously of Na+, an enhancement that has also been observed during other metal ion samplings (7). The origin of the large sodium ion densities is not understood. Figure 2 
